Implementation of ipilimumab therapy in a private practice oncology group: overcoming start-up and reimbursement issues related to expensive new cancer drugs F or decades, the median survival of metastatic melanoma patients was less than 7 months, with only 15% of patients achieving 1-year survival, regardless of treatment. 1 Ipilimumab is a fully human monoclonal antibody (mAb) that reverses tumor-induced immunosuppression by blocking the interaction of CTLA-4 with its ligands, CD80/CD86. 2,3 Tis agent signifcantly improved survival in metastatic melanoma patients. 4 Ipilimumab was approved by the US Food and Drug Administration (FDA) in 2011 for treatment of unresectable and metastatic melanoma. A recent update of long-term follow-up of ipilimumabtreated patients has demonstrated a survival plateau of 18%-22% between 3-10 years after treatment. 5, 6 Based on this data, we wanted to ofer ipilimumab therapy in our multiphysician oncology practice. Virtually none of the physicians in our practice had any prior experience with the agent. Only 1 of 34 physicians had extensive prior experience with the mAb, 7 and was the major advocate. Te high drug purchase cost, and uncertainties about billing mechanisms and reimbursement were concerns within the practice. Insurance copayments from patients can also result in signifcant fnancial costs and duress to patients with cancer. In some cases, these represent as much as 20% of the purchase cost of the medication. We describe here the challenges and success of implementing ipilimumab therapy through careful planning and active involvement of medical, administrative, and support staf. Lessons learned from this process have subsequently been used in our practice to evaluate and implement other new, efective, and expensive medications.
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Methods

Local context
Our practice administration is supportive of bring- The monoclonal antibody ipilimumab was the frst treatment in more than 30 years to improve long-term survival in metastatic melanoma patients. Offering expensive ipilimumab treatment presented signifcant business challenges and potential fnancial risks for our private oncology practice and for patients because of the high acquisition cost of this agent. There was initial uncertainty about the willingness of insurance companies to reimburse for this new drug based on previous experiences in our practice with other expensive new drugs. Here we describe how our multiphysician practice methodically introduced ipilimumab treatment into the practice. Structured communication between the clinical, pharmacy, and business components of the practice proved to be critical. The fnancial counselor, pharmacist, primary nurse, and physician coordinated each patient's fnancial and medical information. Effcient drug ordering practices were devised. Our practice made an initial calculation of how much debt was reasonable as a test of reimbursement mechanisms and set an initial limit of 3 patients to be treated with ipilimumab. The billing specialists and pharmacist closely monitored pending claims on a weekly basis to stay aware of potential problems in claims processing. Due to the initial success of this approach, the number of patients being treated has steadily increased. Our experience allowed us to establish a model for how the use of new and expensive cancer therapies can be implemented in a private practice clinic without causing excessive fnancial risk. Our practice was able to analyze the fnancial viability of a new treatment that offered signifcant beneft for patients within 6 months of starting the frst pilot patient.
ing new "breakthrough" agents into the group to satisfy unmet medical needs as long as the agents don't create a fnancial liability to the practice. Tere were initially concerns in the practice about insurance reimbursement for ipilimumab and how quickly insurance payors would reimburse drug purchases because of the high initial drug acquisition costs. Previous adverse reimbursement experiences with another contemporary high-cost biologic agents had made our practice leadership very cautious.
Te onus was on interested physicians to convince others in the practice of the feasibility of successfully introducing an expensive but potentially useful new agent into the clinic. To better understand reimbursement issues, regional oncology practices were surveyed to gather information on ipilimumab billing and reimbursement. Within a 5-state region, only 1 oncology practice (in Reno, Nevada) had any prior insurance reimbursement experience. Tat practice had treated 3 patients and had received reimbursement for all 3, suggesting a high likelihood of in-state reimbursement of ipilimumab by both private insurance and Medicare. Tis information was reassuring and suggested that ipilimumab could prove fnancially viable.
Method for implementation
It became clear that a number of processes in multiple departments of the practice needed to be coordinated, to assure that a patient's medical and fnancial evaluations, insurance approval, drug acquisition, treatment, and posttreatment monitoring would take place in a seamless and timely manner ( Figure 1 ).
Te physician with the most ipilimumab treatment experience was selected to enroll 3 patients as a feasibility pilot. Tis physician identifed 3 metastatic melanoma patients as candidates for ipilimumab treatment, and a clinical eligibility assessment was performed. Te risks, benefts, and schedule for ipilimumab treatment were discussed with each patient.
Te physician was also responsible for placing treatment orders into the electronic medical record (EMR). His primary nurse was assigned the responsibility for alerting clinical, pharmacy, and business components of the practice by e-mail about a potential ipilimumab patient. Te billing specialist obtained pre-authorization from the patient's insurance company, using the treatment orders, diagnostic codes, and supporting documentation from the EMRs. Verifcation of insurance pre-approval was required before any ipilimumab purchase to minimize any later reimbursement issues.
Te primary nurse also was charged with notifying the fnancial counselor about the details of each selected patient. Te counselor explained potential fnancial copayments to the patient and family and helped them complete paperwork for the BMS Oncology Access Support Program to minimize out-of-pocket costs and provide copayment cov-erage (especially for patients with high copayment obligations). Te support program is designed to assist with prior authorization with insurances, appeal denied insurance claims, provide billing codes, provide copay assistance for underinsured patients, and assist in identifying charitable foundation support (for Medicare patients; http://www. bmsaccesssupport.bmscustomerconnect.com).
Applying for this program on behalf of each ipilimumab patient initially placed an extra burden on the fnancial counselor. With experience, the application process became more efcient and streamlined for the fnancial counselor. BMS (Bristol-Myers Squibb, the maker of ipilimumab) provided a specifc point of contact for our practice, which further improved the time for application approval to 24-72 hours.
Te physician re-evaluated the patient within a week of the planned start of treatment to be sure the patient was stable enough to begin ipilimumab therapy. With the physician's fnal approval, the pharmacist placed the drug order. 
How We Do It
When ipilimumab arrived in the pharmacy, the patient was scheduled into the infusion room for treatment. Tis "just-in-time" approach shortened any potential time lag between drug purchase, drug infusion, billing, and reimbursement, which would otherwise cause a large debt to the practice. Because of the high initial drug purchase cost -often $24,000-$36,000 per dose of ipilimumab (Table) , any lengthy lag in reimbursement would have had a negative impact on the fnancial viability of this agent.
Setting a limit on fnancial risk
Te practice physicians and executive director set an initial limit of 3 patients who could be treated with ipilimumab as a feasibility test. Te billing specialists and pharmacist closely monitored all pending claims on a weekly basis to stay aware of problems in processing claims. After the initial 3 patients completed treatment, a fnancial assessment was performed and presented to the practice. During this 4-month interval, 3 additional ipilimumab-eligible patients were treated with alternate frst-line therapy. Each of these patients subsequently received ipilimumab as second-line therapy after disease progression.
Results
Clinical results of ipilimumab therapy
Te initial follow-up of billing and insurance reimbursement for the frst 3 pilot patients (treated during July 2011-November 2011) was reviewed by the practice physicians in January 2012. Because of the careful process we had used, the experiment proved to be a fnancial success because insurance reimbursement was obtained within 3 months for all 3 patients. With the ongoing success of the monitoring process that was implemented, the number of patients able to be treated at any one time was steadily expanded.
In the frst year, the BMS support program provided $15,276 in assistance to 4 of our patients. Charitable foundations paid $42,548 for copayment expenses of 2 additional Medicare-insured patients, who did not qualify for the support program. It should be noted that Medicare patients are not eligible for most pharmaceutical company drug-assistance programs.
Despite the most diligent eforts, insurance preapproval is never a guarantee of reimbursement. As a result of our proactive approach, only 3 of 108 doses of ipilimumab in the initial 31 patients were unreimbursed by insurance companies. All 3 denied doses were for 1 patient, who inexplicably had modifed her insurance plan after insurance preapproval of her frst ipilimumab dose. Te purchase cost for these 3 doses was eventually reimbursed through a separate BMS unreimbursed drug cost repayment program. One additional dose of ipilimumab ordered for a very heavy patient was underreimbursed by $1800, even though his insurance company had appropriately reimbursed his frst 3 doses based on actual body weight. In the frst year of using the drug in our practice, 31 patients received 108 doses of ipilimumab, with an average proft to the practice that exceeded the average sales price (ASP) by more than 6%.
Te survival of melanoma patients following ipilimumab Cost data is provided for an estimated 3-month treatment interval, because this approximates the duration of 1 cycle (4 doses) of ipilimumab therapy. Because the average survival of ipilimumab-treated patients is close to 12 months, drug cost information spanning this interval is also provided. An important caveat for this table is that the studies cited had variable entry requirements that could alter outcome and therefore they are not strictly comparable. This table is intended to provide a sense of the relative costs of agents and relevant clinical benchmarks. It is not intended to imply direct comparison in head-to-head trials. It should be noted that survival and costs are also likely to be increased by subsequent use of additional active treatments. b Drug costs were estimated from published sources based on 80 kg weight and 2.0 m 2 body surface area, from 2015 published references. c RE-CIST response criteria may underestimate treatment response to immunotherapy. d dollar amounts are rounded to the nearest 1 000. e Not counting infusion room costs or the costs of needed premedications. f Highly selected patient eligible for high-dose IL-2. Drug cost estimated based on our clinical experience using 600,000 units/kg every 8h for days 1-5 and 11-15, for 2 cycles and ICU hospitalization costs. g Patients with BRAF V600 E or K mutations only were eligible. treatment in our practice is shown in Figure 2 . Among the frst 31 patients, many had adverse prognostic features, including 15 patients with brain metastases. Overall, 4 (13%) patients eventually had a complete response, 3 (10%) had a partial response, and 3 (10%) achieved longterm stable disease (32.3%). Twenty-one patients eventually had disease progression (67.7%). Te median survival of the entire patient cohort was 793 days (about 2.2 years). Tese encouraging clinical results show why it is desirable to expand the use of ipilimumab and other new agents into private practice settings. Our practice treated more than 110 patients with ipilimumab during 2011-2015.
Discussion
Ofering ipilimumab treatment, as well as other expensive new drugs, presents signifcant business challenges and fnancial risks for private oncology practices. With ipilimumab, there was an initial reluctance in our practice to take on the fnancial risk associated with it. Tere also was initially uncertainty about the willingness of insurance companies to pay for it. However, given the precautions we take, insurance reimbursement has turned out to not be a fnancial obstacle to using it in the practice.
To make ipilimumab therapy viable, we organized systematic, structured communication between the clinical, pharmacy, and business components of the practice to track reimbursement in real time for each patient. Te fnancial counselor, pharmacist, primary nurse, and physician coordinated each patient's fnancial and medical information. Efcient "just-in-time" drug ordering prac-tices were implemented. Te billing specialists and pharmacist closely monitored pending claims on a weekly basis to stay aware of potential problems in claims processing. Because of the initial success of that approach, the number of patients being treated with this agent in our practice has steadily increased. Our experience with ipilimumab helped us establish a model for how all other new and expensive cancer therapies are currently being evaluated and implemented in our private practice. Over a 6-month span, our practice was able to establish the fnancial viability of a new treatment that ofers signifcant clinical beneft for patients.
Management of the increasing costs of medical care, especially related to new, expensive cancer medications is a growing national concern. Ironically, this pressure comes at a time, when after many decades of futility, these new treatments are improving clinical responses and survival across many cancer types. Despite clear demonstration of long-term survival in more than 20% of metastatic melanoma patients treated with ipilimumab, there is increasing push-back from capitated, managed care, and HMO (health maintenance organization) plans to minimize or prevent use of checkpoint inhibitors such as ipilimumab to cut costs. Te very high initial acquisition costs for ipilimumab and other new immunotherapy drugs are a signifcant fnancial risk to small-and moderate-sized private practices. Managing the "foat" or time from drug purchase until reimbursement is crucial for fnancial viability of a new drug.
To provide some background for a discussion of drug purchase costs for melanoma treatment agents, we have estimated the acquisition cost and provided references to published data concerning the magnitude of beneft of current agents (Table) . As a reference, relative drug acquisition costs and outcome information for other contemporary melanoma treatments is provided. Te $96,000-120,000 drug purchase cost for 1 cycle of ipilimumab (4 doses at 3 mg/kg) is balanced against a median survival of 2.2 years in our small series. With long-term follow-up, about 20% of ipilimumab-treated patients have achieved long-term (3-10 year) survival. 6 We continually analyze reimbursement patterns for ipilimumab and other new breakthrough drugs in our practice. Te practice was generally reimbursed for ipilimumab purchases by insurance within 6-8 weeks. Outright denial of payment following preliminary approval occurred only once (for 3 unpaid doses of ipilimumab for 1 patient). After a failed year-long appeals process, our cost for purchasing the drug was eventually reimbursed by BMS. Te cost for 1 dose of ipilimumab in a separate patient was underpaid and eventually written of.
Medicare drug reimbursement has been especially inconsistent because reimbursement for manufacturer price increases are adjusted only every 6 months based on the ASP formula. For example, in November 2014, Survival of the initial 31 metastatic melanoma patients treated with ipilimumab. Median survival of ipilimumab treated patients was 793 days, including 23 skin melanomas, 1 unknown primary, 1 ocular, 1 acral, 3 desmoplastic, and 3 mucosal melanoma patients. This cohort of patients was unselected and had adverse features. Only 12 patients were previously untreated, 13 patients had 2 or more prior treatment failures. Eight patients had BRAF V600E mutations, 1 had an NRAS mutation. Treated brain metastases were present in 15 patients, and 2 additional patients had signifcant spinal cord involvement.
How We Do It ipilimumab reimbursemement for Medicare patients dropped to ASP plus 1.6% per dose because of price increases by the manufacturer. Proftability was eventually restored by Medicare reimbursement adjustment for ASP 6 months later, in mid-2015. Te 2012 federal budget "sequester" of Medicare drug reimbursement funds also had a negative impact on the use of newer cancer treatments in Medicare patients due to delayed treatment reimbursement. 15 Te sharing of treatment experiences using expensive new medications among physicians within and between practices will help establish the feasibility of newer treatment options and provide melanoma patients improved opportunities for survival. Evidence-based care guidelines and demonstra-tion of substantial improvements in patient survival will help oncologists counteract restrictive trends and allow practices to successfully negotiate with third-party payers to provide the best possible cancer care to their patients.
